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[?@SS] 449-913 

3 Jl£ g2JA| 1161 £!<^S &^5^0HIFM 

511-802 

[^1 KR 

imm m$\& xii42^£i chi mm, mm^ ni6o^°i f?§cni °i 

oisn (oj) che.i°j 
(en 

Piesssi 20 e 29,ooo m 

[^iliSS] 18 3 18,000 §! 

0 >! OS! 
[aia^^S] 12 » 493,000 Si 

Wm 540,000 S! 

[§^AH^] 1. fi^AH- SAi|AH(£S)_1S 
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*}°H ^3xr ^ll 31-ff- ^S.Q *\]2 *1H *±3lQ tilBe}<y^ ^<y- z]}^6\) $\ 
^ ^_EL2|- ^"Ji wlS^<?l *}o)o\) *fl2 ^S^l ^*fl wlHeKl 

^d^si ^ *1U *IH ^l^i7> 7fl2 7)H ^UlU^ ^ *j<y- iHjs) 0 !, ^ 

A2 ^soil sjsfl tilH^oijT]- a o v^ tiiHef^^l ^ 511M f-^th}. ^ 

5E^r tllE^o]^ ^oj- eflifol ^ ^olEi<4 ti}cfl£|^ ^5l£^- «)- 

i 2 

^l^S-}^ ^ <*]H, ^ «oH^, 711 °1B. Tfll ^ 2112 *1H 
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^-^] §1 ZL w]H&)-^l ^fl-^ {Memory device employing bitline sense amplifier having 
sensing direction by gate bias control and bitline sensing method} 

£ 3 ^ £ 4^ £ 2S] a] e^o] ^ ofl£ t ^.^Al^lfe ^ ^2 ^ ^ SI 

<6> U>i^ njisl ^S, TflolM *H<H^ *H<>H 3*11 <y^| 
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<7> DRAM nflS-Sl 4*fl ^o) <£ 7 ] nflg-oj), ^44 nflse] ^4 <£;i^ «]e 

wlB^^l #4 £-«lH o^sfl ^S]^ 100mV~250mV ^S.^ 4# #4 ^*V4. 

<8> DRAM^ h]B4*1 <g = 4) tfl^ 7]#-f- ^ *>4fe tilH4o]4 >£iL y lHe}o]-|- 

#<?KVDD) ^113. =3l*M-*W*l ^, HH^S #4 ^#4fe Si 3". °1 

40] aVo]^ ^ov ^ 7] ^ ^ ^ ^ olEl aJ1 ajo] «-7l-^].cf. Olofl cfl^- ^o.^., 

VDD/2 e|«is He^o}*!^ 7 )& ^(reference cell)^- , a]^s}o]^ efl^^ ^ 

c>jcc^ til He} ^4 wise} ^1^1 ;£<y- *}-!- ^4534 cfloi4 -ffl^-g- 7}^f>}7\] tb^. 
o> ajEefoi Aj)^ oflaofl c]l*V 4*3 7l#l- ^ 4€- 44^ wine} 014 4iL alH^j|. ^ 
*1 ^(VSS) Hel4°>*H?l Jp:, ^ ^o]e^1- 44 4. °1 ^-f^lS 

H tllolE^7> "0"o]t£ 34 ^(VSS)^-S. wlHe}<?l ^7} 1H4*1 & 

o> ^ cfloiEi ajajoI «- 7 ].^^ ( ^ d]oiE| ajai^. VDD/2 efl^S. =Lel4 d }*m 7}^ 

preference cell)# €-2-5. ^4. 
<10> £ l^r ^tLV^ol tilHE}ol Afl^ £<£o]4. 4^4^ , *fll DfliE] 

13(110)4 *fll 7}^ H(130H tilHe}^l(BL)^ <£^.S)J1, *\}2 v\}3.z] ^(120)4 A2 7}^ H 
(UO)o] 4j± tilHe}<y(BLB)^l <?!^^4. «lHe}<?] (BL)4 v]^9l(BLB) 4°H : b «1H4 
91 ^ s\S.(150)7\ ^^=14. *fll *t\3-Z\ -t(110)4 ^ = 4^(WLl)ol <yo11ol^-£l^ ^1 v\]s_ 
e^ ^(110) ^olE-171- tilH4 < y(BL)^-5. ^i^sl^, HlH4 < ?](BL)4 A o v ^- «1 H 4^1 (BLB) ^1 ^ISJ- 
^1*>^ 01^4^ ^H(160)» f-sfl >Dl ^lae^ ^(110) tH°lEi7> #4 f^*14. 

ol nfl, ^ HlH4 < ?](BLB)<Hl ^^^1^ A2 ^(140)^ £| = 4^ (RWLlH ojofl ^-s) ^ 
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J£ tilB^^l(BLB)^-S #Q ^(VDD)^ aVofl Sfl^Kf ^ VDD/2 efl^M ^ 

^t}. olofl 42} ylH^^ €^ <SH(160)-& tilBBl-^l(BLB)^ VDD/2 ^MSr ?]^°- 

<n> ^Hl, o)e^ 7l§ *£^2) ^7}±r v]}3-^ ^ ^H^» 3.711 -g-^ll^H Slcf. °1^ 

^^^4. neliis, 7)^ ^J5-&<>1 ^ 7}^*!: ^H^l ^*||7} 

A. 

l^o] ol =^7> <5>^ 7l#^ ^1] 

<i2> 7l§ ^ ^oi ^1^^ ^ cflolEi ^fl^iAl alm^o] ^ #j£ t>lB&K! # 

<is> o. alB^ ^ til^e^oi ^ofl H ]e 

<14> a o V 7 ] ja.^ ^«J.7l £ M}-xgo] o^ofl 4^ xi|)S.el ^i^ HlH^-o]^ o^sq 

#3 t£t 3*1 ellH IHM^ ^ oiofloi-g-a.; ulHeKH Tin nfls.^) 

-S°l ^^5]^ flHH}^^ *112 nflS-Bl -t-i: #^Hr *112 <H c e1 ]Aj <dJL7> HlBef^l^l *|| 

1 *]}5L£\ H# -Sd^Kr Till <H = Bfl^ AlJL£cf eflU ^MS^M, *U ^-^K 1 41 
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olo)lol^-«-o] ^ i-csq. tile^o] A ].o]ol] ^5)-^ *fl2 *l-ff- 733.°)} ^*fl ti)ee}o]^ 

^d^£)^ afll <H^3l^ ^!Jl7> ^12 <>| = eipj ^ QMS. ^sM, *fll ^liT 

<15> v\^^\7\3, tilH£}°J ^ ^°*H1 zl ^^7]- <^^5]ZL, wlHBl-^^l 3. 

ofl zl i^7> ^^slJi, ^> v iL wlBefo]^ 3. ell ^1 °1 w]H2}-£Hl o. 7))°) ^7} 

Sl^ *fl2 ^2.^ H^^l^Bi; ylH^^l^- €^ <?]^ol^-«-Sl #^ ^3= A}oH Z| ^<J£l 

^ *)U ^ ^12 ^2.^ H^B^l^l-; ^ tilH^o]^- ^ ^^l^l^-^-^l #^ ^ 

a>o]oii 3] ^^sl Ji, ^3 <?312-^ B^t^e^ TiHH^b wlH^ofl ^12.51 

ofl o^^Sl^ ^-71 ^13 ^ *fl4 <as.i H^^l^Bil-g- i^-fl-cl-. 
<16> ZL^Jl, afll *lW ^IJl^ *fll *)H ^ 215.^1 £]Sfl ^T^SlJl, *fll ^IJl t 

^12 ^^eflAj Al^o] ti}^ ^1JL7> ^^5l^r ^11 ^2.^ E^fl^A^ ; *)o± ^cgo] zz. 

^^SlZL, ZL TflolH^l ^11 °i -EL Si) ^ <£tSS)^ ^2 H^^l^Ei; ^ ^<y-ol 

^i^ofl <^^5lJl, ZL TllolB^l ^l^ 1 °1°1H1- ^^5]ZL, ^1 ^ *fl2 ^ £^ B^^l 
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4. 

<17> ^fl2 TlH ^11 ^|2 ^11 ^sfl ^3^, ^12 *H ^ S]S^ 

*fll ^.E.^ ^IJl^ ti}^ Aii7} ^E)^ ^12 ^2.^ H^H^l^iEi; ^ ^ ^ ^^°\) 

91^.^31, ZL 7llolE^l ^ ^Hl" <±3L7} ^^£]ZL, ^]l ^ *j|2 ^S-r^ S^fl^l^iE^ =efl 

<is> ^-71 ^is}7] tf-^ ^jofl nfls.e) alB^^^l 

<?i* £ii las h^v^h^ tiiH^-oi ^si-sis.; ^ ^ofloi^- ai^oh 

zl ^jel-I- #<y- efl^S. iHH^l^r €-8 o]oiio]^-W-; ^ tilHe]-<>H o^si ^11 ufl 

^ *fll »fl2e] « ^*Rr *fll ^-ELefl^ ^J^tf ^ ^ ^vg^ *fll o]B.Z]) 

°H ^£)tt *fll ^ ^S.^- ^12 ^^.efl^ ^Issq- #iL HlHe^^l^ 31^1 -§-#*H 
Till ^i^- Tj^sq. ^12 7j S o]l o|§fl tilHe}-^^ ^-ji Eflll- til 
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1020030055034 #^ ^*>: 2003/10/16 

<i9> 34 w>^-^^>7lS. ( wl^ej-o] Aji^ ofls^ ^o\) ±^7} <£^5\ji, alHBj-SH 

*i<£Hl ZL ±^7} <£^S\JL, WlBSKH ZL =5)1^10] «3^S)jL, «lH.i£|.ol ofl ZL A) 0 )^?} 

^2 <as.^ H^l^; H|Ee}oJ4 ^ 91^}°}^^ ^^ 2.E. *\o]6\] ^^S. 
^£|JL, afll ^2^ H^fl^^E^ tIHHtt tilHH^^l^l Tfl5.il) ^o] nfl 

2 A>o]o]l 2] IIS ^^^lZI, ^13 -5}2i H^l^E^ TflolH^ WlE^ojoll o^S}^ nflfi.^ 

#7l ^13 ^ *ll4 ^2^ H^l^E^-^ i^-^cf. 
<20> ZL&lZL, ^11 *jH ^lll ^3 ^*fl ^r^slJi, *fll ^IJl >£ 

49 ^i^Cf ^ 31^ *U ^*1 ZL iioj <?!^^J1, ZL THolB^l 

-tfiL wlBe^ofl ^^£l^r "112.3 ^-i: *i^tfRz- A]2 <H23pJ 113.2] +)$.7\ <£%S\^ 

41 SflSi H^fl^liBl; &<S°] zl <£^s\5i, zl TllolH^l wlBe}^^ ^sItt 

nflse] ^*Kr *fli o]^])^ aij:7> ^s]^ *fl2 ^32^ H$*l^Ei; ^ 

ZL <£^.5)JL, ZL 7flo]H<Hl ^1^3 ^MHl; Al^7> ^^SlJL *fll ^ A]2 <&3-^ 

Ei^ 2.efl<?Hl zl J=efl<yo] ^-^§51^ s|2i H^^l^Eil- 

<21> ^Hl2 ^51^ ^112 US. ^-^J 2lS.<Hl ^l^fl ^JSlJL, ^112 US. ^"^ 
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^HeU 1 ^!Ji7> <£^sl-^ ^12 °!£i J=^*l^; £31 #^1 n <S 

oil ^- ^-efl^l°l *fl2 *H A JiS ^sl^r i^-*ltf . 

^ «1HH}°]21 « «<HH °J<^, (a) W1B5K13]- «lH2}-<?}-g- ell^S Be]*} 

^1^171^ njTll; (b) ylH&t-ojoll <£;|<£ Till ijfls.^ ^iol oloflol^-slol u\]s.^\ ^ t-flo]E| 

7} tilB^^S ^^^1^ #31 ^ (b-1) A o V -£- WlB^oljjj. Afl^l oj^ol^-Jf o| t = A\o] 

S-el ^ ^<5Kr *fll o^ell^i AlJi^rl- ^ ^o}. efl ^ s ?J7^1^ #711; * (b-2) afll ^ 
^1JL°+ A o v a. HlBe}°Jsl ell^oil -§-#«H -ffl-S °J°ll 0 ll:-^^l HlBe} 

ol A>o]ofl ^1 *fl2 <>| = EIPJ tilE^.o]o) z] ^6\) -g-^- 

*H ^I°11 0 11-^^ %% ^E.<4 tilHEl"^ AfoHl ^2 ^ %3,o\] o]*fl al 

Bb}9J^ ^ wlH£|-9jal ^<y. ^^g. ^.g. i^fji, (c) ^-tL «lm 

2+°J°ll *fl2 ^12.51 °1 w^l *ll2 t^ls.^ 4 dlolE^7> #SL «1B^9J ^ 

s)^ ^}^, (c-1) *lll ^H^elHi ^1J17> ^12 ^^.^41 ^£.4 ^oj. 9j7]-sl^ 
#711; ^ (c-2) *11l ^i^- ^2 ^i^- ^^oll ^*11 tilsel-ojo-1 ^ til eej-o] 

Si #<y- Efl^^- ^-711* IPU, (d) ^1^1 ^ollo]^ Al^^] -g-^H ^oiioi^- 

#^ ^^1 SlllS ^ol^l7l^ ^7)11- i^fVcl-. 

^-71 cf^ ^*}7l ^5>^, ^- ^21 Cf^- o}l ofl Of^ DflaLE) ^ DflolE^7l- 

£1^ tilBsl-'?]^ aji^i «j-^ofl ojoiA^ ( a ) tiiH^sf ^ tilH^^- ^*1 efl^S Sel 

36-10 



lM)030055034 #^ 2003/10/16 

W^l^lr #31; (b) HlJ=e}-*H <$m& *fli ^12.^ -I°l ^Hl-sH *fli ^lS-el -i 
B\7} alH^-y^-S ^^-^ #31tt, (b-1) ^ o]ofl o]^- ^ ^.c A |. 

°H1 ^^jl, ^ y]Be^<yoi] <g^^ *fl 2 ffls.ii] ^-g- ^U]*}^ ^12 <H-E=efl^ ^1 
*fls.sl ^ *H*sRr *Hl ^elR 1 ^IJLJii} ^ <?]7l-£]^r #31; * (b-2) *fll 

o^efl^i ^l^sq- wlHef^l^l ell^l -§-#*H 9l°\) 0 )^^ #^ h^^9\- ajs 

Ej-O] A>ol^ *g^5]^r ^1 ^ff- 7$ *\}2 ^-ELBfl^j n]^o]9^ £cg e fl^ofl -§- 

u|B2}°Js] wlS^"^ efl^ ^^Rr #7|1«- i^l-Jl, (c) #iL ti l 

H£f°J1 ^12 *flS.e] -go] oj^ol^-^o] ^2 ufl2.il) ^ t-flo]E^7> ^iL y] H 5}ol o_5. ^ 

#31^r, (c-1) *fll ^ = efl^ ^1^17> *fl2 ^^efl^i ^IJliq- v££r ^ efl^S ^7>s]^ 
#31; ^ (c-2) *fll *fl2 filsfl «lH5l- < y^ efl^jzj- wlHs^ 

Efl^ ^-*Rr #311- s^>i, (d) ^ <y<HHi- ^i^i -§-#*h « 

<24> 14^, ^- ^}#, ^lH^^N ^5.^ 4. tfM^ *1, € HH^ofl 

^ HlHsl- 0 J^ ;£<y- fij^-i- ^ t-flojE^ #tfls)^ Efltfs ^a.^)^^- s}^ 

<25> «Vtg2|. J^^AV^ ^ ^. ^Ajofl ^aj-g- 

*1 om*} 7 ) <H*1H^ ^ 6\)a)*\o] ^X\^ M^- £# ^ £#^1 7l^fl 

A oMl^l ^^t>^. A £#<H1 ^1^1^ ^<a*Y ^7%% <4Bf^Uf. 
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<27> £ 2^r »H ^Al^ofl ttj-^- HlH^^I ^31 i ^Et -£^Hf S^ojcf . oil- # 

^11 aflas] -K210H ^^Sl^ «]H5^ol(BL)4 ^12 afla.^ iS(220)<>l ^sq^ -tfiL 
wl^Hl-^l(BLB) ^}°H1 tilB5}<>l ^ ^^(230)^ alB^^l ^-S]- s)£.(240)A 91^. 
m U A *112 3. S] «(210, 220)£r l-£^^liEl$f 1-7^^5. ^5]^r DRAM i§#3. ^ 

<28> tiinel-^] ^ °,SH(230)^ ^(VDDH n ii7f <^^s]ji j= efl<yc>i 

flB^^CBD^}- #iL HlH^^l(BLB)^ 4^ *fll ^ ^12 31)5.^ H^l^CMPO, 

MP1), €^ ^Hl- ^IJUSAEHl -g^^b <ffl>8 < y°fl°ll- : ¥-(235), «lH^<?l(BL)2f ^ 

o]o 1 jol^-Jf(235)^ %^ ii^(NA) A>oloil 2)^5. ^Sjb *fll <&3.+ H^^l^EKMNO)^- *fl2 
<?}]-E-^ B^]^Ei(MNl), tl lHe|- < y(BLB)2l- 235)^ #^ 2^H.(NA) A|-olofl 

^HS. ^^5]^ *113 H^E^1^^(MN2)^- ^14 <?fl2-^ H^*l^ (MN3)* i^-^Vcf. ^ 

o]o 1 lol^-tL(235)fe ^ <g= < a°fl°ll: ^l^(SAE)!- °J ^ ^^^cf. *fll ^S.^ 

*fl2 ^S.^ B^^l^Ei(MPl)^ *fl4 ^IS-^i H^^l^Ei(MN3)^) 7HolH#^r uIHbKKBLHI ^ 
^cf. ^]1 <as.i H^^l^El(MNO)^ TlMHb *fll ^IJKVTRUE)^ <£^S)^1, *fl3 <#3.^ 

H^^1^E1(MN2)^ 7l| o] e ^ ^2 a]s(VC0MP)^1 <&^.^. 

<29> wlHE]-«y ^ ^H^(230)^ -id^S)^ ^ *1H Ais(VTRUE)7> z\}2 -tl 

Jl(VCOMP) 14 ^ ^ 31 *fl2 ^1^(VC0MP)7> *fll *)H ^IJl(VTRUE) Jitf 

ai <yoflol^-«-(235)^ #3 ^(NA)7lr ^<y-(VSS) efl^°l u l— e^ (BO^l- *1B 

hKI(BLB)^ eflt* #^tb4. 
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<30> ^2}- 3)5.(240)^ =l ±.^0) 7)Q ^<y-(VDD)^l ^^sl JI n J=efl<y#<X u]B 

^•elCBD^ wlE^oi(BLB)«^l ^ <3^£)^ Xl4 ^ X]5 ^S-i B^^iEi(MP3, MP4)Sf 

wlH^^CBL)^ alH^oi(BLB) ^-°H1 Xl6 (MP5)# S^-tb^f. 

Xl4, X]5 ^ Xl6 3} 3.^ B^^l^Ei#(MP3, MP4, MP5)^ XHB^ ^B^l^ 1 ^]Jl(/EQH1 <?§ 

<31> ^H^l tilHH]-^] <^H(230)^ t]~g-2}- ol^Lc^^lcf. tilHB]- 

<?1(BL)4 #sl w]HB]-ol(BLB)^: tilBe^ ^ 3^(240 HI ^*fl ^(VDD) =ej 

<32> ^*flS, XU -i(210)<fl Cfl ol Bl 7> 'l'ol ^-f-g. ^Ji^, XU 

^ = e|o](WL0)^l ^MH-lrSl^ X]l ^lS-S} -1(210) o)M3 'l'o] ulm^CBL) Sl^sH 

tilB^-ol(BL)^ ^(VDD) efl^ -f^W. XI 2 XH ^1JL(VC0MP)7} XU ^ 

(VDDH) elllS %^^-sl<H XI 3 H^l^Bl (MN2)7> XI 1 XH -ilJUVTRUE)7> 

XI 2 ^(VDDL) 3115. #^^-s)<H XU ^2.^ H^l^H-) (MN0)£ €£r€4. XI 1 #31 # 

^(VDDH) iSfl^ XI 2 ^•a-(VDDL) efl^cf ^ efl^l- £&t±. efl^tfl, XI 2 #31 

^tHVDDL) ^(VDD) 31 ^l^, XI 1 #31 #°J-(VDDH)£r ^S.$ 

^(VPP)^ ^Dl^uf, ^oj- ^oj-(vpp) efl*t sq-f- #31 #<£-§- SHOT-. ^A]ofl 

XU #31 ^^(VDDH)* #<y-(VPP) efl'IS, ZLS]ZL XI 2 #31 #<y-(VDDL) eflHS-g- # 

31 #<y-(VDD) SfltS. tflsH 7l#^cf. ^ofl, XI 2 #31. ^^-(VDDL)ol #31 # 

°g-(VDD) 5)1^^- ^ #<y-(VDDH)£r #31 #<y-(VDD)3] 1JD3. *r 

Sl-g-^r ^7>H1X1 7>^§>Cf. 
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<33> ^ ^lS(SAE)^ §>o]^l^S^ -g-#*M ^ 1-^(235) 

2] #^ i^=(NA)^ 3*1 ^(VSS) efl^o] <gt}. ulHH}^I(BL)^ ^(VDD) efllHl 

*H *fl4 <fflS.^ H^^]^Bl(MN3)7|- ^<y- ^l^-(VPP) efl^S. Tflol^s]^ ^3 o|£i 

e^^^eKMN2)7> tfd^sM, 4 v -£ HlE2]- 0 J(BLB)^ 3*1 ^(VSS) efl'gS] -ffl^j <y ofl o] -|- JjL 
(235)^1 2^S.(NA)S. ^S7> ^^^4. o^] wl^el-^ (BLB)^r 3*1 

^(VSS) elllS ^^l^i ^12 <?flS.i B^^l^B-KMNDl- ^^-^^1^14. :ziil^H, 
<?l(BL)£r ^(VDD) 3113^: '^-*1<5}J1 #J± wlB^(BLB)^: 3*1 ^(VSS) SMIM sH , 

tilH^^CBL)^- ^iL HlHsKlCBLB)^ ^i^>7> 37|| ^^^]cf. 

<34> ^^flS, ^1 *fl3.e| i|(210Hl efl o] ^ 7> '0'9l -t^snS, afll 

^H.e)-^l(WL0)<5l ^Hl:^ ^1 ^(210) cflolBl 'O'o] HlHeKl(BL)o.S. ^^cf. 

^12 aQ<H ^ls(VC0MP)7|- ^^(VDDH) 31*13. *i|3 H3M^Bl (MN2) 

7> €£r^JL, *)U ^1^(VTRUE)7> A]2 ^ ^(VDDL) efl^fs. SM^sM *fll <?flS.^ H 

-§-#*H ^oflo]^-tL(235)2] ^c (NA) ^ ^x] ^(VSS) 3l>t°l 

<35> u]BBf°l(BL)^-S. ^ii;^ ^1 t^)o]B\ '0'd\] °)f$\ HlHHl-^l(BL)2| 31 ^ ^ 

(VDD) efl^H ^ ^o]^v).. o]d\] aj-e}-, ^4 oflS^i H^£^li^(MN3)7> ^>7fl ^sl^, 
^€ ^(VDD) ^ll^ H^^H>^m (BLB)°fl ^12 H^l^ 

(MNl)7l- H-^^H , HlE^oi( BL )6. QjQ-Q ^1 ^5.^ B^l^BiCMNO)^ ^12 <?fl£.i 
E-i (MNl)-g- -g-tfl 3*1 eflt^l 41^1 oi^ol^-«.(235)2] #^ i,JEL(NA)3. ^^. 7 f 

H^€i=h ^Bl^, «1BH1-9J(BL)^- 3*1 ^(VSS) ^115. £1^*1 ^4 <$3.^ H^*l^El 
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(MN3)^r !}^a1^, alE^-o] (BL) o. ^ #<&(VSS)°] ti] (BLB)xr ^ 

(VDD) efl^o] S)o^ ti]e^-o](BL)4 #ji «1 s^^KBLB)^ ^^>7> H7fl ^0^1} . 
<36> *fli $]d] A1^(VTRUE)2} *H2 ^]^| ^Jl(VCOMP)tt 5. 3 ^ £ 4^ ^)o] Aljr 

<37> c 30. ^ >(|<y| Al^(VTRUE) Sj5.5.#|, *Hl ^(VDDHH ^^°fl Jl 

ZL TflolHoll a}^^ ^2 = a!s(/SAET)7> o^S]^ *fll ^3.^ H^^1^B^(MP30), *fl2 
3€ ^(VDDLH H zl 7llolB<Hl »ll oi-E-efl^i -il JL(SAEC)7> ^s]^ A}2 

3)2.^ B^^^e^(MP31), ZL^jl *fll ^ a|]2 H^*l^£i(MP30, MP31)^ ^eflolofl zl 

^.eflolol o^Sjjl ZL 7flo]B^ «V^i€ « ^1 ^1 °1 W ^)JL(/SAE)7} -^^SlZL ZL iii ^ 
^(VSSH <a^s)^ H^^1^eKMN30)» if-W. afll ^ *1]2 H^^l^Ei 

(MP30, MP31)^ =Efl<yail- <a£i B^1^B1(MN30)S1 ^efl^^l ^1 *IH ^Jl(VTRUE) 

<38> o]n e |A] AlJr(SAEC)^ w] (BLH ^^fe ^£5] -1(210, S. 2)o) nfl 

^-eflUS ^^5]^ ^IJl^ZL, #2± wlBe}<?l(BLB)o11 ^^tt ^(220, 51 2H 

^€ S.*) 5>ole^5. ^^tt ^lso]cf. X]2 <^^efl^ ^IJKSAET)^ -#UL «lHH}-<y 

(BLBH fflJE.^ ^(220, £ 2)°1 nfl S^l t>}o] z]]^S. ^jLol ji, ti] 

BH}<y(BL)<Hl H(210, £ 2)o) ^eh^ xtfl 3.3] ^.-feflts. «M9£|fe 

*fll ^ = 511^ ^(SAEC)^ A}2 <>i = efl^ ^}Jl(SAET)5.^ nflS.e) ^!r(210, 220)^- 
^b«^ ^.E.efl^ Ajlfs] J^HH(LSB) ^JELefl^ A>-g-*Vc|-. 

<39> s_ 4^ 7fl2 *fl<>| ^l^(VCOMP) ^ , *fll ^(VDDHH di^ofl <£^.S\31 

zl 7ll°lH°ll ^12 o]EE|^] ^Jl(SAET)7> <a^5l^ *U H^^l^Ei(MP40), ^12 ^ ^ 
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°d-(VDDL)ol zl iii o^sjji zl 7flolB<Hl «V*1€ *Hl ^^efl^ a1s(/SAEC)7> ^12 
^2-^ H^^^&j(MP41), ZLS)JI *fll ^ ^2 ^2.^ H^£^l^iBi(MP40, MP41)^ H.El]<y<>]l ri 
^eflolo] <^^£1zl zl 7\)°)E.°\} ^ 91^}°}^ ^lJi(/SAE)7> <£%£\jl zl iii 

^(VSSH ^^l^ <a£i H^*1^eKMN40)# i^-*Vcf . Tfll ^ ^12 a]£± H^l^El 
(MP40, MP4D51 ^.efl^sf <>ti2.i E^liBl (MN40)£) ^.ell^o] <£^.S)o] z\}2 ^(VCOMP) 
7} 

<40> £ 3 ^ 5. 4^ afll ^ *)12 ^Is Sj^-fr^ oj.^ £ 2<HH ^^t!: 

^s^ 1 ^ <?31S-^ B^l^^CMNSO, MN40)7> H£H€ #eJHa1 , v\]5.zl ^(210H ^ 

, *ll2 ^e^I^i ai^(SAET)^ S-fefllSS. t^lJl c^^eflAi 

(/SAEOrr 3.*] sH^ltS- iH^o^ *m ^ AlJi(VTRUE)^ #Q ^(VDD) 
3. *fl2 ^ls(VC0MP)7> ^<y- *l<y-(VPP) fill 1^^. 

<4i> *V^ > *fl 2 ^isel i|(220)°l ^5^, o]^]}^ A]s(SAEC)fe 5.*] §>o]Efl^s 1> 

^12 ^JELeil^i ^1^(/SAET)^ S.*] ^S^H, *fll ^lJl(VTRUE) 

tt ^ ^(VPP) $MS. ^r^JL ^12 ^1Jl(VC0MP)7} ^(VDD) lH9€i=h 
<42> cfA] iHr}^, ylHel-oi(BL)^l *\]5.£\ 1&(210 H ^^5]^, «1B£}-^1(BLB)^ 

^m^. S3H^b1(MN2)» i^^lAl^l^ ^2 a]^(VC0MP)7]- *fll ^i'y-(VDDH) efl^S. 

^SM^. =L^\^L, -tfJsL wlS5l-^l(BLB)<Hl v\)3.z) H(220H -tfiSjsq^ t>lH5)-<U(BL)*fl 

e^^^e^mmo)^. Aoj^iA] ^ Aijr(VTRUE)7> Q% ^(VDDH) 
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«Vtfi^S] av^ HlHeKl(BLB) SE^ alHeWCBLHl wlBeKl ^8 = 3] H^l^* 

*fll nflSLal -t(510)<>l ^sItt «1 (BL)4 *fl2 *flH.E| -g(520W <3^s^ 

wlB^CBLB) AW d)| wlH^°l €^ <g = (530)4 «1B5K1 -§-S)- 33.(540)7} ojcf. 
wlH^°J -§-3}- 33.(540)^ t>lBeW ^^W^ 1 ^1Jl(EQH1 -g-#*W «1B2K](BL)3|- #2± «1 
B^^I(BLB)* 3*1 ^^(VSS)^^ S.ii|*W*H?li=h alH^<y €^ ^B(530)tt 3*1 
(VSS) JlllS B5l*W*l€ alHsl-^^ ^I^tt "112. 3 ^ 31 o] ^ » ^i 

^W $1*W tilB5^«y(BL)4 «1H4^1(BLB) a>o]^ ^oj- 3.7fl H^tf. 

<44> a]]^ °§B(530)^ ^ °£3. SHH-t ^1Jl(/SAEH1 -§-#*>fe ^ 

9l°\)°)^(535), «lBeKl(BL)3|- °H °1 1-^(535)4 #^ ^JEl(NB) 4°H ^ 

slfe *fll ^S-^i B$*1^e1(MP0)4 ^12 51 2^ H^^l^EKMPl) , <tfj£ t}lE^-ol(BLB)4 ^ 
o]oflol^-w.(535)^ #^ ^JE(NB) A>olofl *fl3 ^2^: H^^l^^ (MP2)4 XI 4 

^2^ H^^l^Bi(MP3), ZL^al 3*1 #<£(VSSH1 ZL ^^7> <£^5}ZL ZL 2.3l°W ti] E^o] 

(BL)4 A o v ^- «lBeh«?](BLBH ^ ^^tt *fll ^ *fl2 <32>i B^*l^Ei (MN0, MN1)» 3.^ 

<45> ^ olo,lol^-W-(535)^ Afl^ ofl^ oloflo]^- A1JL(/SAE)«- <^*Rr ^^EiS ^Aj^t}. 

afil <?fl2i B^*1^eKMN0)4 ^12 3)2^ B^^l^Ei(MPl)S] 7lWB€-£- u l H5}- ( ?1(BLB) 

°fl ^^Sli, *fl2 B^*l^El(MNl)4 ^14 sqs.^: B^*1^bKMP3)^ 7HolEfA ulHS|- 

<Jl(BLHl ^€4. »ll 2)2.^ H^^l^EKMPO)^ 7lHB^r *fll *1H *J:£(/VTRUEW °!^£l 
-H, *l|3 3X)2.^ H^^l^El(MP2)^l TflojE^ ^H. a]s(/VC0MP)<=H1 ^^^4. 
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<46> tile^-o] ^ 5.^(530)^ iiH "4^ a]s(VTRUE)7> »12 2lH a] 

Jl(VCOMP) Htf ^ efl^s. 2fl2 *1H a]Jl (VC0MP)7> ^)o] A]^(VTRUE) ill} # 

£ sills ^^Ji, 9l°\} Q )^r AiJ:(/SAE)^ s-fefl^S.^ ^SHI -g-^H 
#^ ^=(NB)7> ^(VDD) 3H°1 £H «1 B ^91 (BL)4 «lHe)- < ?l (BLB)^l ^ efll 

<47> ti]B^<y f-sj- S] ^(540)^ ZL 4i^#ol ^(VSSHl zz. = Eflo]l;o) y]E 

e^(BL)2}- HlB2f^l(BLB)^ ^ <g^£]^ *fl4 ^ ^15 <>fl-2.i H^^1^eKMN3, MN4)S]- 

«1B^(BL)4 «lH2j-tl(BLB) 4°H ^^tt 2fl6 B^1^(MN5)1- 

2114, 2)15 g *ll6 ^5.^ B^^liB]^i-(MN3, MN4, MN5)5>1 7\]°}S.^r oj^efol^i Al^lCEQ)^ ^ 

ef^CBLB)^ ^*1 ^(VSS) 31 ^5. H2]*M-*m^-. 
<48> ^jo] A}jr(/VTRUE)<2]- 7f\2 2lH ^IJlC/VCOMP)^ £ 6 S £ 72] ^ ^)Jl ^S^* 

<Hl ^*fl 211^1}. 

<49> £ 6^gr ^1 ^(/VTRUE) ^ 3}3.S*), 2111 ^ #<y-(VSSHH :±^°ll ^^^i 

n TllolJEofl aV^sl ^2 ^.E-elK 1 ^1J1(SAET)7> 2)U ^S-^ B ^*1 (MN60) , ^2 

^*1 ^ 0 *KVSSLH ^ ^^°11 ^^slJl zz. TllolH^l tiV^^ o^efl^i ^ls(/SAEC)7> 
sl^ 2112 <^1S.^ H^^1^&KMN61), =l£\JL 2fll ^ 7112 <ffl5.i B^l^Ei (MN60, MN61)^1 =efl 

^1<^1 ZZ. H.EllO]ol o^^ZL ZZ. Tfl^lH^l ^H^- ^lS(/SAE)7> ^^JI ZL ±^ 

°fl ^1 th(VDD) 0 l ^sItt 3)2.^ H^^l^EiCMP60)l- i^-*Vcf . 2fll ^ *fl2 <?fl-E.^ B$ 

^1^E4(MN60, MN61)2} ^efl^ H^H^l^Ei(MP60)^ ^efl^o] <*l;i£H ^)o] a]Jt 

(/VTRUE)7> ^cf. 
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<50> £ 70. ^12 afl<H ^Jl(/VC0MP) ^ Sl^S^l, ^11 # 0 *KVSSHH ±^°\] <&&$JL 

n. 7]}°)^) *\)2 <H-E.3pJ ^1Jl(/SAET)7> ^^sl^ <&3.^ H^l^El (MN70), ^12 

3*1 ^°0-(VSSL)ol ZL ±^d\] <£^.5\JL ZL 7]}o}^6\) ^1 Ojn^^l AlJl(SAEC)7> ^sl^r ^12 
B^^l^Ei(MN71), zlsIji *fll ^ ^12 °312.^ H€^1^eKMN70, MN71)^ J^efl^oll n 

^-Bfl^^l ^^5-1 Jl ZL 7flo]Ho11 ^1 oloflol^- ^1^(/SAE)7> ^^JL ZL i^l ^ 

^i^CVDD) 0 ! 3*12.^ 2= 5ffl*litH(MP70)# J£^-*M=K *fll ^ ^12 <fflS.i 2=31*1^ 

(MN70, MN71)^ ^5fl<tl3f s]S-^ B^*l (MP70)^ 2=31^1 o^sH *fl 2 *1H 4l3L 
(/VC0MP)7> ^cf. 

<5i> afli ^lS.^ ^(510H -^^5]^, A2 ^HEHi ^JUSAET)tt S.^ S.-fefl'fS. ^^JL 

^#^1 *fll ^H^efl^ ^IJK/SAEC)^ *>°li«3. *U *1H ^l^(/VTRUE)fe *fll 

3*1 ^(VSSH) eflte ^3^. A2 *1H ^1^(/VC0MP)7> ^12 3*1 ^(VSSL) 31^23. ^5 
€3-. ^12 ^flS-el -I(520)°l ^ eh £1 ^ , *)12 ^^.efl^i ^lJl(SAET)^ 23. *j *H 31^23. 
*V#Q ^jELefl^ ^Jl(/SAEC)tt 23.*} 23.-^1^23. ^^H, *fll *1H ^(/VTRUE)^ ^12 
3*1 ^(VSSL) 511 H23. ^)2 *1Jl(/VC0MP)7} ^1 3*1 ^i^(VSSH) 31^23. ^ 

^cf. o^HH, A]2 3*1 ^(VSSL) efl^^ afli *}<y-(VSSH) M.^ ^ efl ^-^r £ 

<52> a. ^Al^o) wlHsfo] ^li ^ = (530)^ ^-ol o]s.^^icf. tijHBl- . 

<y(BL)3f #ji «lHBl- < y(BLB)^: ti]E£fo] 2)^(540)^1 ^sfl ;*j*l ^<y-(VSS) 31*123. 
*W*l£lol flc*. 

<53> ^^flS, *fil ^(510 HI *H>€ ^olE^7l- 'l'ol ^1 ^iL^, ^1 

^^.sl-ol(WL0)^l ^HM^^ *fll ^12.^ H(510) cll^lBi 'l'o] tilHH^CBL)^-^ , 
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wlH^^l(BL)^ eflt^: 3*1 *l<y-(VSS) 4114H ^ 4l2 4l<4 -ils (/VCOMP) 

y\ 4l2 ^^(VSSL) JlllS 413 z\3.+ 3.^*}^](W2)7} ^S\JL, 4U 4H 

^1S(/VTRUE)7]- 411 ^x] #<?KVSSH) JlllS %^3)-£l<4 4U z)5.^ (MP0)£. H^r€ 

^f. <4 ^, <ii4H# ^ISI(SAE)^ S*] SM^llS^ SHdaM -§-#*}<4 ^MHl: 

^(535)^1 #^ ^(NB)^ ^(VDD) 41!<4 ^cf. 

<54> wlSs]-<y(BL) AS 1 c-flolE^ -l'ofl ^sfl wlH^<?](BL)^ ^^o. ^ ^ 

(VSS) 4l»i4H °H 4^, 414 s)SL^ B^^l^EKMP3)7l- <4^}4l ^l^^ZL, 

3*1 ^(VSS) 41 IS H&|*H-*1^ ^ ylB5l-<y(BLB)^l <2^£l-b 412 z\3.^ HSfi^li^ 
(MP1)7> ^^rS]^, tilBB}°l(BL)^r ^£r€ 41 1 -42-^ H31*l (MP0)$1- 4l2 H^l^ 
eKMPD* ^°J-(VDD) 411^1 AflAj o]o 1 ]ol^-w.(535)o] ^ i-c^^ ^ ^= ^ 

S7> ^^tf. n^^o^, ti]Bsl-<?I(BL)^: ^(VDD) sllfS £l^i 4l4 *)2.^ H*ffl*l^ 

Ei(MP3)^- HiHA]^, wlBHl-ol(BL)^: #Q ^(VDDH s)al #3. nlB^ (BLB)^ 3*1 *I 
^(VSS) 4ll<4 sl<4 wlB^CBL)^ alHeJ-tUBLB)^ ^^7> 341 IM*! 1 ^. 

<55> ^-^flS, 411 4l5L^ 1(510)41 *H>£ 4H^7> '0'<y #3^^, 4l 1 

$| H-Bl-oi (WL0)o] <y4l^llr£l^ 4U 412-&I 1(510) ^}o]b\ 'O'o] «1 (BL)BS ^i^t}-. 

412 4H ^ls(/VC0MP)7l- 412 3*1 ^(VSSL) 411S ^sl-sH 413 -42.^ B^l^ (MP2) 
7 > e^s^i, *fli *\)o] ai^(/VTRUE)71- 411 3*1 ^(VSSH) 411S #^5|-£|<4 e 
<a*l^Ei(MP0)* H^rAl^lcq.. ol j=l , ^ o]4M# ^IJUSAE)^ s^l 3r>olelHssl #^3HI 
-S^H ^ <y 41 ol-i-« (535)^1 ^J=(NB)^r *i<y-(VDD) 4ll<4 ^cf. 

<56> tilB5}«ll(BLB)sl 3*1 ^<a-(VSS) 41^41 -g-^M 4U z)2.^ B^!4i4 (MP3)7f lg^sl 

-2 412 3*1 *i<y-(VSSL) 411^1 412 4l<4 ^ Jl(/VC0MP) 4M ^ 3 413 <?flS.^ B^*l^i4 
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(MN2)7> U^sH, h1e^.o]( BLB )^ £<g *}<y- (VDD) efl ^oj ^ o] 01101^(535)^ ^ 

^=(NB)5. ^^.7]- *g^cf. °}°\) tcfel-, ^-a. wlH^«y(BLB)^- ^(VDD) 31 

IS ^^^i A2 z\5L^ S^^l^Ei(MPl)!- ^^.^m^. zisls>ol ( tilB^o](BL)^ *j*l 
^(VSS) Bfll* *\Jl tilH^<y(BLB)-& ^i^ ^°J-(VDD) efl^^l s)^, «lHeKl(BL) 
^ alB^CBLB)^ ^.°^}7} 3L7]} tH^t}. 
<57> 4eM, -& ^*H1^ tilHs}-^ wlBel-^(BL)^ f]]5.el ^(510)ol ^ 

A o v Ji tilS^^CBLB)^ B^1^(MP2)1- ^i^^Al^l^ ^12 XH -il Jl(/VC0MP) 

7} *\}2 ^*1 ^(VSSL) efllS n^JL, v) H (BLB)<Hl <?!^^ °llS.El il 

(520H ^m^l^ wlB^CBLHl H^^l^Ei(MPO)* ^3]^*}?)^ m 41 31 

(/VTRUE)7> XI 2 ^*1 ^i^-(VSSL) efllBS s^tf. o]^ tilBBl-^CBL) S^r ^il ulHe)-^ 
(BLBH "flS.^ *M 4i^^, zl aVcfl^Sl 4> v iL alHel-^CBLB) SE^ ulHii|-<>} (BLH 

<58> rt-vg o. oj ^aH1# %Vj7 S ^^51^0.14. O^ oilAj^o] 3HI «-5Z}-^> 

^,^-71^ ^-o>o^ ^Al^. 7> ^l ol S «.E^ cf^*V ^ £ E)- ^A]ofl7> 

7>^*>4^ °l*fl«- 4^1, £ ^^1 ^1^*V 7]^ 11 
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<59> ##^r Ajl^ ofl H ofl ^S}^, wlH 51-^^1 <?1^€ ^l-S-el ^ c-11 o] b1 
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[3^* 1] 

#1£ «lHel-°H ^^5]^ ^]2 ojl SB] 

#7l alHe]-^^- #7l ^ alH^* 3l<y- H.e)*W-*W7lfe tilH^"?] f- 
S|-S)S.; 

#7l HlH^olojl cg^s} ^s.^ ^o] Ai^Sl^ #7l #l£ tilE £ }o]o] ^ 2 ^ 

SiH} ^ 3113. ^^H, A o V 7| *fll ^ngjpj Aljr<4 aJ- 7 ] #,£ tilB^olo] ^ 31 

-§-#*M A oM 431^ °Ji^]f^^ %n h=.B.S\- #7l tilH^ AVojofl ^5]^ ^1 ^1^- 

^^sf #7l ^12 ^ = efl^i Al^sf # 7 1 ^ alHHl-^^ efl^^ -g-^-s-><^ # 7 1 ^ olofl 

#^ i^-E.^ #7l #J± WlH5l-tl ^>°H1 ^SItt ^12 ^ ^S.*\) ^*fl #71 H] H 51- 

<y°l ^oj- eil^jq- #71 #il wlHel-o]^ ell #^-^1, ^"71 #j± alB^o]*!] o^tJs} 

^2 nils.^ ^ol #7l ^H.elHi #Jl7> #71 *fl2 ^j=ell^i #31^1} ^ 

ell^S. ^SH, ^7l *fll ^ #71 »12 s]*fl # 7 ] UlBefo]^ #7l # 
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H]H5]- < y zlMSr ^SRr alJE.sK] ^ ^St ^wl*H=- ^ °fl2 

2] 

^oM #7l A>olofl ^l^S. ^^ZL, #7l <y^oll- A] 

[3^8" 3] 

^■M. ^H^^N n 7\]°)B.7} ^^s)^ *)U ^2^ H^l^ei; 
71 y]He)- < a^ n 7]]olH7> <3^£)^- ^12 s)2i B^^liBi; 

^■71 HlE^j-O]^ AV 7 ) ^ ^joj^-W-O] #^ i^JEL A>olofl a| ^^JI, 1 ^2 
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£ XH <as.i H^^l^Eil-* ^l^Rr ^$<L3. *}±r XI 5. 

4] 

XU^Xl S^i, a o v 7 ) x|l xH A]Jr^ 

XI X]2 <X^X1^ ^IJ:^ av^i A]^7l- ^^tt XU H^H^l^Ei ; 

A oM ^ ^ o 0-°l ZL i^Xl ^^ZL, ZL XHBXl X]l <>|JE.^1^ A]^7> ^s)^ 

X]2 H^^l^Bl; ^ 

JL, <#7] XI l ^ XI 2 B^a^l^E^ JE.efl<?lXl zz. JZefl^o] <^^^<>| #7] XI 1 Xl<X -ilJ: 

S eHS^ <a£i B^S^l^Eil- ^l^Hr 7 M ^ X|2is| 

5] 

X]1%H1 -*7l XI 2 XH ^IJ^b 

4>7l ^i^-ilCf ^ ^oj- E^Sj ^oj-o] zz. 4i^Xl <^^5l Ji, zz. X] °1 H 

XI ^"71 XI 2 <X = X1^ ^1^7> ^^sm XI 1 s)3.^ H^l^Ei; 

^7} ZL ^^S)^L, ZZ. X1°1HX1 ^"71 XI 1 ^HSll^ llSLS!) nYx\ A] 

A o V 7l ZL dl^iXl ^^5)JL, ZL XMBXl #7l ^ ^1X1 Ali;} o^s] 

ZL, A o v 7l XI 1 ^ X12 z]5-^ B^fl^l^Bl^ H.Xlo]Xl zl £.2fl°l<X ^71 XI 2 Xl<X 
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[$^* 6] 

#H «1H2KH *f|2 ^ls. el 

#7l WlSB}^!^ #7l #1± WlH^-S: ^*1 ^ ti| E.5}o] ^ 

<<fl# olofloi-g- Aij:^ -g-^H ^ #^ 2n.=* efl^s. 7)^ ^ o] 

#7l wlH^^l^l <S^€ ^12.^1 H°l -id^sq^ #7l #j± ylH^-y^ *)12 "112.3 -i 

1- ^«j*Kr ^2 ^^efl^i a]^7> #7l wlHs!-^^ *m ijfls.^ iS-g- ^*Rr ^1 <^31^ # 

JLiLt}- ^ ^ elllS. ^^s]^, #7l afii ^cen^i ^v 7 ] #iL efl 

1H1 #7l 431# ^HH!:-^ #^ 2.= ^- #7l *§^s\±= m 

# 7 1 ^]2 <Hs.efl# *\3L9\ #7l #11 «lHsf<y^ ^-y- efltfcil -g-^H #7l 41 # "tMl 

#^ #71 #.£ ti]E5fo] Afo]^ ^£1^ 7%2 ^ 7j5.ofl cq aJ- 7 | 

^ 31^ #71 #SL wlH^oi^ ^<y- e ^-g- ^K}JI ( #7l #l± wlHeKMl 

^2 tf]3.z\ ^sl^ #7l *fli o]H^J ^ls7> #7l ^12 ^^.elR 1 ^iL->i4 ^ 

el #*1. 

7] 

*fl6*<Ml 91°]*], #71 4!# oionoi^^ 
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#7l Q% #<&3± ^7} ^7] A}o}6\] <£%S)51, <$7] ^ <?]olHl- ^ 

8] 

^*1 *i<£Hl ZL 4i^7> ^^Sl Jl, ^-7] til B 2}-°] *ll ZL ^31^°! ^^^1 Jl, ^7} 

#iL ulHsf^^l n. 7llolH7> ol^sl^ ^1 B^l^; 

<#7] ^7.) 7l<£°\) ZL ii7f <S^5l Jl, alSBj-Ololl Zl ^efl^o] o^S)^, # 

7l hIhbJ-SH n 7lMB7> ^sl^ *fl2 <3s.i B^l^E-i ; 

^ B^l^^l TtiolEi. ^- 7 ] ^ HlHSl-o]o]l ^^S)^ pflS-S] ^o] ^Efl^ nfl ^ s\-S) ^ 
7\)1 4o] A]Jrofl <£^S)JL 7\}2 3]R.^ B.^7]±.^\B\ 7]]o]^ ^7) tilE&(-Olofl o^^fe 

AV7I 3l ^12 2)2.^ B^^liE^l-; ^ 

^"71 tilBH^-tl^- Si <*1M ^JEL A }.o}ofl 3)^3. <£7MS\51, ^13 3*12. 

^ H^^^E^ TlMB^r #7] til E 5]- o] el] ^^Sl^ ^{S.^ €°1 ^€ ^ ^S^TT ^12 
Z\]o] Ajjrofl <£7£Z\JL ^4 ^2.^ H^l^El^ TflolB^ ^"71 tilH^-^lofl o^|S|^ # 7 ] *fl3 
31 ^14 2lSi ^ti^Kr 5J-ir ^-^0.5. 5}^ *11J2-£| #*1 . 

9] 
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#7l 3*1 ^^cf 31 ^ *1U 3*1 ^ < a-°l ^ dti^H ZL Tfl °1B. 

^li oflS.^ B^S*l^Bl; 

#7l 3*1 ^L^oll <^l£l Jl, ZL TllolHoll E^o]ofl o^S}^ nflSSl 

l|-§- ^*H=r *fll ^Efl^ 1 QS-A <£^£l^r ^12 ^IS.^ H^H*liEi; ^ 

#7l ^% £<£o] ZL ^^51 Jl, ZL TllolB^l <M 91^} °11- ^}Jl7> <£^£l Jl # 

7l afll ^ ^12 <as.i B^^liEisl IE. ell^oil zi £Lefl°|o] ^^s)ol # 7 1 *fl2 ^]Jl5. ^ 

^3£r H^l^Bil- ^Wl^ ^ ^ DflS.^ ^1. 

[^J^U" 10] 

^16%H1 #7l all 2 #5:^ 

#71 ^i 0 ^^ ^ efltSl *fll #^1 ^°^1 H gjg^jl, J3. TllolH 

6fl #71 #J£ Wl^sl-ololl <g^5l^ uflasl ^^Rr *fl2 ^^ell^l Aji;} *lll 

^2.^1 B.^*liB^ ; 

#71 3*1 ZL ±^d\) oa^SlZL, ZL TllolEofl ^ alB^o]^} ffla.^ 

^Efl^^ ^1 o]£ f |/J Al^o] tiV^ Al^7l- ^^Sl^r ^12 <$\2.±l B€*l^Bi; ^ 

#7l ^^ol ZL ^ofl ^^SlJl, ZL 7llolB<Hl « ^1<^1 Ol^ A] J171- <^^5lJl # 

7l *fli ^ ^12 B?H*1^e^ cello] oil n H.ell«yol #7] *fl 2 /Jis ^ 

B^fl*l^E-l^- ^«ltirRr ^ ^ Dflsel ^1. 

11] 

^3. el ^1^1 alHel-'?]^ alB^^ eflft ^#*Rr ^ofl oi^a-i, 
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(b) ^-71 ulHeKH <S^€ *lll ^IS-al iS°l ^Hl-sM #7] *Hl ^S-el -t HM^ 

(b-l) ^-7] #il tilee}.oijq. ^ #^ icJE. a}o]o| ^sqji, 

^7) #J± Oleej-oioll *fl 2 °fl2.^ -id^Rr *H2 <HS-3l^ ^1Jl7> #7l *Hl v)}3.£\ 

4^- ^*Hr *fll <^elpj ^l^^cf ^ 3113. ^7|-sl^ #7)]; ^ 

(b-2) ^-71 *Hl <Hj=efl^i #7l #iL «lBe^l^ efl^ofl -g-^SM AjjAj o] 

oiH-g-JjLiii ^sq. #71 tilHel-^ A>oHi ^sq^ ^1 ^ S sl- #71 A\2 ^^efl^i 

^IJls}- #71 #*eL flHel-ol^l ell^ofl -§-^<5H #7l ^ <y<HH-l:-^ ^ t£Sf #7l 

#J± *}°}°\) 1^3^ *112 ^ £l*fl #7} tilB5}-ol<3l ell^nf #7l #^_ 

til S ei- o] 01 eflif^ ^#<?}^ #7411- i^*>ui, 

(c) #7l ^-a. tilH^^^l <£^.Q *112 ^H^r^M #71 *fl2 nils.sl ifi 

3H^7} #71 #Ji UlBSl-^^^. ^SItt ^7)1^, 

(c-1) A oM *U <H = efl^3 ^1^7> <$7] 2112 ^^efl-a ^^^.cf ^ ^ oi 7 j. 
sl^ #31; ^ 

(C-2) ^"71 2)11 ^ #71 *fl2 ^ff- ^S^l £l*fl ^7l tilS5l-<y£l 511 1 

^ ^-71 #J£ tilE^olo) efl ^ ^ZL*}^ ^-711* £f3}2, 

(d) ^ <*H°11- ^l-^l -§-#*><*l 4fl>8 ^Hl-^ *]*1 efllS 
^oiA^m #31» X^Rr 3* !p8-°5L €r}^ «1B el-^ *d°J- ^ 
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12] 

(a) tilH^tlsf aj-^ aiE^oi^. ^ ^oj- efl^ A]7] ^ 

(b-1) #7) HlHe^^I^ ^pj 0 J°ll 0 lt^ #^ ^ = A>olofl ^^sl^i, 

^"71 #j± wlH^olofl *fl2 ^lS-S] ^SKr ^2 ^^.efl^i Alj^}. aJ- 7 ] afli Tjfls.^ 

^1* ^^Hr ^li = ell^ ^15iiL4 ^ *}<y- 9lA£\Tr 3: 31; ^ 

(b-2) ^71 *fll ^.E.^ AJ^S!}- Aj-Ji t)lE^C]0| ^OJ- g^ofl -g-^-3T><^ ^aj 

^IJLS]- Aj-71 Aj-j^ HlHBl-^^ ^ Z]]^o\] -g-^H A oM <^M) 0 lt^-2] #^ i^E.<4 #71 

(c) #7l -S-^L alHB^ofl o^^^ ^2 *flS.el <?Hc>l-g-jq<>| Aj- 7 ] ^ 2 v\]s.?l ^ 

(c-1) ^-71 *fll ^ = efl^ ^1^7> ^"71 *fl2 <HJ=efl^ ^Isa.^ ^ JllfS <&7} 

(c-2) ^7} A)l ^ ^sLQ s&7] A}2 ^sL°\) 2)n ^7} «lH£)-ol^ ^<y- efl ^ 
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